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Popliteal artery entrapment syndrome is a rare cause of acute limb ischemia that most commonly is seen in young adults.
The most significant complications associated with popliteal entrapment include aneurysm formation and acute
thrombosis. This case presents the youngest patient ever reported with this syndrome and highlights the advantages of
multimodal treatment including thrombolysis, popliteal aneurysm resection, and revascularization. Although a signifi-
cant body of literature exists on popliteal entrapment syndrome in teenagers and young adults, it has not been reported
previously in a patient younger than 11 years. Limb salvage was achieved in this patient with a combination of
endovascular and surgical techniques (J Vasc Surg 2004;39:1340-3.)Popliteal artery entrapment syndrome is a rare cause of
lower extremity arterial insufficiency in young adults. Most
frequently the syndrome is seen in a well-developed man in
his twenties or thirties with intermittent claudication of the
calf muscles. Chronic trauma and aberrant flow dynamics
can lead to aneurysmal change or thrombosis of the popli-
teal artery, resulting in limb-threatening ischemia.
The case presented here is unusual in several ways. At 7
years of age, this patient is the youngest reported with the
clinical manifestations of popliteal entrapment. In addition,
he had acute thrombosis from aneurysmal dilatation of the
affected arterial segment, despite his young age. This ne-
cessitated a complex, multidisciplinary approach, consisting
of catheter-directed thrombolysis, an interval period of
anticoagulation, direct arterial repair, and correction of the
anatomic anomaly.
CASE REPORT
A 7-year-old boy was transferred to our emergency depart-
ment in January 2003 with a 5-day history of progressively wors-
ening right foot pain. Symptoms had started as pain in the toes, and
progressed to decreased sensation and difficulty in bearing weight
on the right foot. Pallor progressing to cyanosis was also noted.
There was no history of trauma, and the rest of the family and
medical history was noncontributory.
At physical examination the patient was a normally developed
7-year-old boy in moderate distress. Examination of the right
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pulses, pallor of the right foot, and cyanosis of the toes. Strength at
the ankle and toes was 3/5. Sensation to light touch and proprio-
ception were diminished. Laboratory profile and plain x-ray films
were normal.
The patient was brought emergently to the angiography suite.
A 5F sheath was introduced through the left groin, and arteriog-
raphy was performed. This demonstrated medial deviation and
occlusion of the popliteal artery at the knee for a length of approx-
imately 3 cm, with reconstitution below the knee (Fig 1). Proximal
occlusion of the anterior tibial and peroneal arteries was also noted.
The posterior tibial artery was occluded proximally and reconsti-
tuted intermittently at several levels. An .035-inch, 180-cm Glide-
Wire (Terumo) was used initially to cross the occluded popliteal
segment, and was directed into the distal posterior tibial artery to
the level of the ankle. An 0.035-inch infusion wire (Katzen; Boston
Scientific, Natick, Mass) was positioned in the posterior tibial
artery, and a 5F multiple-hole infusion catheter (Mewissen; Boston
Scientific) was placed within the popliteal thrombus. The clot was
laced with 3 mg of tissue plasminogen activator (tPA), after which
0.25 mg/hr of tPA was infused into the thrombus for 18 hours.
The patient was observed in the pediatric intensive care unit during
infusion thrombolysis.
There was progressive improvement in the perfusion of the
foot overnight, and the symptoms rapidly improved, with return of
motor function, improved sensation, diminished pain, and resolu-
tion of cyanosis. Repeat angiography the following morning dem-
onstrated resolution of the popliteal occlusion, and revealed an
aneurysm in the thrombosed segment. The anterior tibial and
peroneal arteries remained occluded; however, the posterior tibial
artery was patent to the ankle, where it abruptly became occluded
as well. The posterior tibial occlusion could not be crossed with an
infusion catheter, and therefore thrombolysis was discontinued.
The distal peroneal and plantar arteries were reconstituted via
collateral vessels. At this time the catheters and sheath were re-
moved, and the patient was given systemic anticoagulation theray
with intravenous unfractionated heparin. Activated partial throm-
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continued to demonstrate improvement in neurologic function,
with no pain in the foot.
Magnetic resonance angiography (MRA) with gadolinium
enhancement was performed to further characterize the anatomic
relationship of the medial head of the gastrocnemius muscle and
the popliteal artery (Fig 2). The MRA image confirmed displace-
ment of the popliteal artery medial to the medial head of the
gastrocnemius muscle (type 1). MRA images showed further res-
olution of the thrombus in the anterior tibial and peroneal arteries
(Fig 3). Type 1 popliteal entrapment syndrome was incidentally
noted on the left side as well, though there was no evidence of
arterial damage.
The patient was taken electively to the operating room. He
was placed in the prone position, and an S-shaped incision was
made in the posterior aspect of the popliteal fossa. The medial head
of the gastrocnemius muscle was divided, and the aneurysm was
Fig 1. Arteriogram demonstrates medial deviation and occlusion
of the popliteal artery at the knee for approximately 3 cm, with
reconstitution below the knee. Proximal occlusion of the anterior
tibial and peroneal arteries is also noted. The posterior tibial artery
is occluded proximally, and reconstituted intermittently at several
levels.resected (Fig 4). After the popliteal artery was returned to its
proper anatomic position, significant redundancy of the vessel was
present. This redundancy enabled resection of the aneurysm and
primary arterial anastomosis. The cut ends of the artery were
spatulated and reapproximated with an end-to-end anastomosis of
interrupted 6-0 polypropylene (Proline) sutures. Completion an-
giograms demonstrated a widely patent popliteal artery with good
runoff through the posterior tibial artery to the level of the ankle,
with collateral perfusion of the foot. The muscle was then repaired
with 3-0 polyglactin 910 (Vicryl) mattress sutures, and the skin was
closed. The patient recovered uneventfully, and was discharged to
home on postoperative day 3, with a palpable posterior tibial pulse
and no ischemic symptoms in the foot.
Three months subsequent to discharge the patient was re-
turned to the operating room for correction of popliteal entrap-
ment in the contralateral (left) leg. With the patient under general
anesthesia in the supine position, the medial head of the gastroc-
nemius muscle was transected through an S-shaped incision. The
popliteal artery was re-placed in its normal anatomic position
between the two heads of the gastrocnemius muscle. No intrinsic
lesions were present within the popliteal artery, and therefore no
further treatment was required. The patient remains asymptom-
atic, with a palpable posterior tibial pulse in the right leg. Fol-
low-up duplex ultrasound scans revealed no evidence of recurrent
stenosis and no additional arterial lesions.
DISCUSSION
Popliteal entrapment syndrome is the most common
cause of claudication in patients younger than 50 years.1
Since Anderson Stuart first described the syndrome in
1879, several different anatomic abnormalities have been
recognized to cause compression of the neurovascular
structures in the popliteal fossa. The most common is an
aberrant course of the popliteal artery medial to the medial
head of the gastrocnemius muscle (type 1). Our patient
Fig 2. Magnetic resonance angiogram with gadolinium enhance-
ment characterizes the anatomic relationship of the medial head of
the gastrocnemius muscle and the popliteal artery. The magnetic
resonance image also confirms displacement of the popliteal artery
medial to the medial head of the gastrocnemius muscle (type 1).
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lateral (type 3) attachments of the gastrocnemius muscle
and popliteus muscle (type 4) make up the remainder. The
popliteal vein is involved in some of these patients (type 5).
Most cases are diagnosed when young patients have clau-
dication. In patients in whom arterial disease has not yet
developed, simple correction of the anatomic abnormality
by division of the appropriate musculotendinous structures
is often adequate. In one published literature review, this
was the case in just over a third of patients.2 If symptoms do
not develop or if the diagnosis is delayed for other reasons,
repeated trauma to the artery as well as post-stenotic tur-
bulence may eventually lead to structural damage to the
artery itself. This can result in acute or chronic occlusion
requiring revascularization, or aneurysm formation neces-
sitating resection.
The current case report presents the youngest patient in
the literature with manifestations of popliteal artery entrap-
ment. The age at presentation in most series is in the late
twenties or early thirties, with the youngest previously
reported patient being 11 years old.3 In addition, in our
patient an aneurysm had already developed, presumed to be
the result of post-stenotic turbulent flow. Aneurysm
thrombosis resulted in an acutely threatened foot. Though
the presence of a popliteal aneurysm in a young patient
without atherosclerosis is highly suggestive of popliteal
entrapment, aneurysms are present in only a small minority
of these patients. In one series aneurysms complicated
about 13.5% of cases of popliteal entrapment, and these
were in relatively older patients seen later in the course of
the disease.4 All patients in this series younger than 30 years
with popliteal aneurysms had entrapment, but these pa-
tients were all older than 20 years.
In addition, the acute thrombosis in this patient pre-
sented several challenging management problems. Other
authors have described the use of thrombolysis in the
setting of acute ischemic complications of popliteal artery
Fig 3. Magnetic resonance angiogram shows resolution of the
thrombus in the popliteal, posterior tibial and peroneal arteries.entrapment, finding that the magnitude of the subsequent
surgical repair was often reduced.5,6 This approach has even
greater appeal in children. Immediate surgical exploration
and thrombectomy, appropriate treatment in an adult, is
more difficult in a child with tibial vessel occlusions. The
potential for inducing vasospasm and the extremely small
size of the vessels make the results of open mechanical
thrombectomy suboptimal. Therefore thrombolysis was
used in this patient to overcome the acute limb-threatening
ischemic episode. Administration of thrombolytic agents
such as tPA in children requires alteration of the dosing
schedule. tPA dosage is reduced commensurate with the
patient’s weight. In addition, in the pediatric population
limitation of arterial manipulation may have a role in reduc-
ing the potential for inducing vasospasm.
Once this was successfully resolved, there was time to
evaluate the contralateral popliteal artery. This is crucial,
because the reported incidence of bilateral involvement
varies in the literature from 25% to 75%.1,7 When the
anatomic anomaly exists, even if asymptomatic, repair is
indicated to prevent irreversible arterial damage.
Surgical repair includes transposition of the artery to
the orthotopic position and resection of any diseased arte-
rial segment. Bypass of the resected segment with saphe-
nous vein may be the most appropriate reconstruction. In
one series, patients who received an interposition saphe-
nous vein graft had superior long-term outcomes com-
Fig 4. Operative photograph demonstrates aneurysmal degener-
ation of the popliteal artery and its relationship to the gastrocne-
mius muscle.
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primary repair.8 The long-term durability of vein grafts in
children, however, is documented to be inferior to that of
all-arterial conduits.9,10 In this patient we believed that
resection with primary anastomosis of the undiseased arte-
rial segments would more likely enable future normal
growth without stenosis or aneurysmal degeneration.
CONCLUSION
Although frequently reported to occur in patients dur-
ing the third and fourth decades of life, popliteal entrap-
ment has not previously been reported in a patient younger
than 10 years. When acute thrombosis of the popliteal and
tibial arteries is precipitated by popliteal entrapment and
aneurysmal degeneration, limb salvage may be achieved
with combined endovascular and standard surgical treat-
ments.
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